INTRODUCTION
Social networks are composed of individuals, various individual attributes, interindividual relationships, and various attributes of these relationships. The statistical description and analysis of compositional and structural data on social networks can benefit from the use of probabilistic models that formalize and separate composition and structure in various ways.
The purpose of this article is to review and extend some of the most common social network models and illustrate how composition and structure can be reflected in the probabilistic assumptions. For other reviews and expositions of social network models, reference is given to the books by Knoke and Kuklinski (1982) , Pattison (1993) , and Wasserman and Faust (1994) and to the articles by Frank (1981 Frank ( , 1988a Frank (1988b) (1986) , Frank (1985 Frank ( , 1988a , and Frank and Novicki (1993 Generally it is important to have mutually exclusive and exhaustive categories for vertices, undirected edges, and directed edges. As the last example illustrates, a reduction of b that implies an increase in c is guaranteed neither to reduce nor to increase the number of dyads.
INDEPENDENT DYAD MODELS FOR SIMPLE GRAPHS
Bollobas (1985) and Palmer (1985) Frank and Strauss (1986) , Frank (1991) , and Frank and Nowicki (1993 Define a function 8 (a) on the class of adjacency matrices in such a way that 8 (a)=0 unless for all i, j, k, 1. Then the probability function of Y can be shown to be given by where c is a normalizing constant determined so that the p(y) sum to 1 for all adjacency matrices y of simple graphs on V. There are terms in the exponent for all subgraphs a of y having 8 (a)~0. These terms corresponds to subgraphs a that are restricted by the numbers in d=(dijkl Mixture models are models that express the probability function as a weighted average of a family of simple probability functions with unknown mixing weights. Usually the number of components in the mixing distribution is also unknown. Mixture models are often hard to estimate, and mixture models for networks should be no exception. See Frank (1989) .
Block models refer to network models with structure parameters that depend on individuals through some kind of individual categories only. Thus the vertex set is partitioned into disjoint and exhaustive categories, and there is a partial homogeneity within and between the vertex categories. Block models with random categories can be considered as a special kind of mixture models. For block model testing, see for instance Wellman et al. (1991) .
Metric models for random colored multigraphs have a distance defined on the set of outcomes. The probabilities of the outcomes have a maximum at a certain central graph and decrease with increasing distance from this graph. Such models are especially appropriate if the random variation is due to measurement or observation errors, and there is a fixed unknown colored multigraph to be estimated. See Banks and Carley (1994) .
